Lawrence Berkeley
National Laboratory
021098

Executable examples for

COMIS 3.0

Fredrik Engdahl”

*Lund University, Dept. of Building Physics, P.O Box 118, S-221 00 Lund, Sweden
fredrik.engdahl @byggtek.Ith.se



Table of Contents

L ODJECLIVE. ...ttt bttt bbb bt b et e bt bt ek e e b e AR e S b e SR £ e b e R e Rt e Re e Re e Re e heeaeebenRenReeanenneneas 3
2. COMIS DBSICS ...ttt sttt ettt sttt ettt b ettt b e bt st e eb e bt s bt e s b e eb e e R e e he e b e eb e e b e e he e b e sbesbeeseenbeabeseeenne e ee 3
3. DESCIiPLiON OF ZONE INPUL .......eeieieiee ittt ettt ettt ettt sttt et e e e saee e sab e e st e e e abe e e saee e sabeesnbeeenbeeesaneas 4
4. EXAMPIES TOF NEIWOIK ...ttt ettt ettt ab e et e et e e e b e e e sbe e e sabe e s abeeebeeenbeeesnneas 5
4.1 Example 1: Network with cracks and constant preSSUre ZONES ..........oeeevveerieeerieeeniee e 5
4.2 Example 2: Network with ducts and duct fittingS..........c.eerieriiiriniiee e 7
4.3 Example 3: Network With fan ... e 9
4.4 Example 4: Network with passive stack and connectionsto the outside.............ccccoooiiiiiiiicnenne 13
4.5 Example 5: Network with windows/doors, schedules and zone layers ... 19
4.6 Example 6: Network with sink, source, filter and 0CCUPaNtS ...........coveviiiieiieniiin e 23



1. Objective

The COMIS 3.0 — User’s Guide provides the user with a lot of data about the program
and its possibilities and limitations. The objectives of this paper is to give new COMIS
users an introduction to the program and make them familiar with its environment by
showing small executable examples and the output of the most common COMIS
functions. Some similar but aso other executable examples can be found in the final
report of Annex 23. Each part described in this paper has a footnote telling where to find
the described part in the User’s Guide. COMIS 3.0 allows the user to make the input in
severa different ways, the examples shown is just one way of doing it. Each section aso
shows what default values COMIS would use if no input data were provided.

2. COMIS basics

COMIS dlows three different types of nodes to be specified by the user:

1. Zone of the building, which represents a room, a number of rooms or a connection
between duct elements,

2. External node, which represents the conditions of the outside environment. The outside
environment can be described by a single external node or by a number of external nodes.
3. Constant pressure zone; an artificial instrument to introduce a constant pressure in the
network.

These units can be connected (linked) with each other by airflow components (links) such
as cracks, fans, doors, flow controllers etc. The links between COMIS and the user are the
COMIS input file (*.cif), written by the user or an interactive input program, and the
COMIS output file (*.cof), the result of the simulation generated by COMIS. In the input
file each part of the system (the building), schedules and conditions are specified under
different data sections which al start with a & sign followed by a keyword. After the
keyword line a header follows which tells the user about required input under this section.
The header is not necessary for running the program, but it is convenient and helps the
user. With the data following the header the user describes the building and its operational
mode.

" Phaff, J.C., TNO report 96-BBI-R1086, Final Report Annex 23, Multi Zone Ventilation Models,
Participation of TNO BOUW, Examples, 1996 July 29.



3. Description of zone input*

Zones are defined under &-NET-ZON.

This is an example of two zones in a building at different reference heights. No schedules
are attached to these zones (for schedules please see 4.5, schedules). Room 1 is on the
first floor, 0.5 m above building reference height, the room temperature is 19°C, and the
room volume is 60 m*. Room 2 is on the second floor, 3 m above the floor in room 1, the
temperature is 21°C and its Height/Depth/Width ratios are 2.7/4/3. The zone€'s reference
height does not have to be at floor level; it is up to the user where to set this height even
though it most often makes it easier to have the reference height at the floor level. The
header shows the default units. The units used are specified by the input given in the &-
PR-UNITS section. The input will ook like this since no schedules are connected to the
zones and absolute humidity is not used for calculation of air density.

&-NET-ZONes
Zone Name Temp Ref. Vol Abs. Schedule
ID Height [m3] Hum * Name
H/D/W
() [l [q [m] [m/m/m] [gkd] [T./HIN
R1 rooml 19 0.5 60
R2 room2 21 35 2.7/4/3
Defaults
= 20 0 50 0

Zone dimensions must be specified in the “volume” column if the zone is single-sided
ventilated, has layers, or if Cy for large openings needs to be calculated. The input for
constant pressure zones must be provided in the &-NET-LINKS section (see ex 1).

Room 1

0.5m

Room 2

35m

Building

luGs431

reference height



4. Examples for network

4.1 Example 1: Network with cracks® and constant® pressure zones
Cracks are described by the power law function: m=C, xDp"

m [kg/s] Cs [kg/s@1Pe] Dp [Pal n[-]

If there is any temperature influence (temperature difference between the zones) then Cs

and n will be corrected accordingly.

Cracks are defined under the section &-CR. The filter section is described under the
pollutant section, example 6. The crack input must start with * CR. The example describes
two cracks of the same type connected (linked) between two constant pressure zones (5

and 0 Pa):

Definition of the crack:

from to

of
L1
L2

&-CR crack
1. Prefix and Name Description
@) [
*CR1 Crack between constant pressure zones
2. Cs Expn Length Wall Properties
Thickness U-value
(kg/s@1Pa) Q] [m] [m] [Wim2 K]
0.003 0.667 d d d
3. Filter 1 Filter 2 Filter 3 Filter 4 Filter 5
Q] [ [ [ [
0.0
Defaults
0.001 0.65 1 0 0.3
2U.G54.11
U.G5.44




0 0 0 0 0

If the default value (0.0) is used for the wall thickness then the temperature will be
averaged between the both sides of the crack.

After the crack is defined it must be linked to the zones, which is done in the &-NET-
LINKS? section. The crack (CR1) isthe link (L1) between two zones (here with constant
pressure), from a 5 Pa zone to a O Pa zone. The other link (L2) is the same crack but
defined in the opposite direction and with a Factor/Actual of 2. This factor is being
multiplied by the Cs value defined under the &-CR section and divided by the crack length
defined in the same section (in this case the flow will be doubled since the default length 1
misused in the crack input). Csusei= Casaer * Factor/Lengthges

The constant pressure zones are only defined in the section &-NET-LINKS. When “d” is
entered in the input line the program will use the default values. The Own Height Factor is
only used if a window is the link type. No schedules are attached to the link. The T-
Junction and Reference Link are only used if the link is a duct (see example 2).

The link input will look like this:

&-NET-LINKS

Link Type ZonelD Height Own Factor/ 3Dflow Schedule Name
Height Actual or (5 Char.)
RPM/ T-Junct. Ref. Link

1D Name From To From To Factor Vaue Press No Angle
) ) ) () [m] [m] [ [ [Pl [ [deg]
L1 CR1 5Pa OPa d d d d d
L2 CR1 OPa 5Pa d d d 2 d

Defaults
- 0 0 1 1 0

90

If the measurements performed to determine the crack input data (Cs and n) were made
under other conditions than 20°C crack temperature, 101.320 kPa barometric pressure and
0 g/kg humidity the &-NORMCR* can be used to normalize the values,

Output

i nk from to Tlink Dp-link fml f ma2
nr name type typ nane typ nane C Pa kgl s kgl s
1 L1 CR1 sp 5Pa sp OPa 20. 5. E+00 8. 777E- 03 0. E+00
2 L2 CR1L sp OPa sp 5Pa 20. -5.E+00 0. E+00 1. 755E- 02

For this example, the output will give some COMIS error messages (*CER*) but the
example will still run as intended and will provide a correct output. The first output line
shows the data for link 1 (L1). The mass flow is written under f mal, which means that
the direction of the flow is from the (5Pa) “from zone” to the (OPa) “to zone”. The mass

4UG54111




flow for link 2 is written under f ma2, therefore the mass flow is directed from the “to

zone, (5Pa)” to the “from zone (OPa)” and is aso two times the mass flow in link 1.

4.2 Example 2: Network with ducts® and duct fittings

Link 4
d=0.400m
L=2m

screen, 85% flow area

Link 2 @

d=0.200 m

L=15m

contraction 0.4-0.2

90 deg

|
25Pa VN1 .

Link 1 \ Id.l_r(1)k4?(,)om
d=0.400 m =0.
L=8m L=3m
t=1.5mm elbow, r/d=1.4

starts 0.5 min zone

The input of the different parts of the system is made under the &-DS section. The
different types that are available are shown in the user’s guide section 5.4.1.3.2. The input
*DS”. To input a straight duct without any fitting just stop at the Zet a
input in line two. The third line in the input for each duct is the filter section. The input of
the system will look like this:

&-DS duct straight

1. Prefix and Name Description
@) [
2. Ducts straight Part one Fitting
Diaml Diam2 Rough Lduct Zeta Type Paraml Param?2
(m) (m) (mm) (m) [-] [ [acc] [acc]
*DS1 entry round st. duct
0. 315 0 0.1 8 0 1 0. 00375 1.25
0
*DS2 contraction+duct
0. 315 0 0.1 15 0 8 0.25 90
0
*DS3 el bow+duct
0. 315 0 0.1 3 0 6 1.4
0
* DS4 exit with screen
0. 315 0 0.1 2 0 5 85
0
Defaults
0.100 0 0.1 10 0 0
0
0
®U.G54.13




To connect the different parts we need to specify zones that will be placed between the
different components. In this case we need two zones, VN1 and VN2. These are described
in the &-NET-ZONes

section.

The input will look like this:

&-NET-ZONes
Zone Name Temp Ref. Vol Abs. Schedule
ID Height [m3] Hum * Name
H/D/W
() [l [q [m] [m/m/m] [gkd] [T./HIN
VCL vent _con d d 1
VC2 vent _con d d 1

In the &-NET-LINKS section the different parts are being linked together. DS1 and DS3
are the main ducts and DS2 is the branch (90° from the main duct) so L2 and 90 is given
at the L1 input line. The input will look like this:

&-NET-LINKS
Link Type ZonelD Height Own Factor/ 3Dflow Schedule Name
Height Actual or (5 Char.)
RPM/ T-Junct. Ref. Link

1D Name From To From To Factor Vaue Press No Angle

) ) ) () [m] [m] [ [ [Pl [ [deg]
L1 DS1 25Pa VC1 d d d d d L2 90
L2 DS2 VCl OPa d d d d d
L3 DS3 VCl vCe2 d d d d d
L4 DS4 VC2 OPa d d d d d

The length of a duct can be changed in the &-NET-LINKS section by giving the
Factor/Actual a different value than 1 (default). The new length will be the factor to be
multiplied by the length in the &-DS section. COMIS sometimes has problems with
convergence if Tees are used (changing the &-PR-CONTrol® parameters “use old
pressure’ and “pressure initialization” might help in some cases).

Output

THE OUTPUT STARTS HERE!!

khkkhkkhkkhhhhkkhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhhhkhhkhhhkhhhkhkhkhkhkhhkkhkhkhkhhhkhkkkkkkkkkkk*k*k**x*%

Input file:

ex2.cif

Model nane:

Duct s

At time = 1900j an01_00: 00: 00 Monday , interval = 0 seconds

22 iterations with Solver= 5

Ventil ati on out put

5U.G5.23




Zone- 1 D pressure total fl ow i mbal ance

Pa kgl s kg/'s

VC1 9. 604 0. 3864 1.941E- 05

vC2 7.520 0. 2856 -1. 907E- 06

i nk from to Tlink Dp-link fml f ma2

nr name type typ nane typ name C Pa kgl s kg/s
1L DS1 sp 25Pa zn VC1 20. 1.54E+01  3.864E-01 0. E+00
2 L2 DS2 zn VC1 sp OPa 20. 9.74E-01 1.008E-01 0. E+00
3 L3 DS3 zn VC1 zn VC2 20. 2.38E+00 2.856E-01 0. E+00
4 L4 DS4 zn VC2 sp OPa 20. 7.52E+00 2.856E-01 0. E+00

COM S finished. 1 tinesteps.

4.3 Example 3: Network with fan’
This example shows how to input a known fan curve with data pairs and how to use afan
schedule.

Fan curve

[e]
o
|

2]
o
|

Real curve

......... Linear approx

N
o
|

Pressure [Pa]

N
o
|

o

Flow [m3/s]

Four points in the fan curve above were chosen to simulate this fan (line 4 in input). If the
flag in input line two is set to 3 COMIS will use these points to calculate a polynomia
curve approximation in the pressure range spanned by the input pressuresin line 4. Since a
polygonal fan curve approximation might oscillate outside the range of the spanned
pressure a linear approximation (line 3 in input) has been made for data outside the region
determined by data pairs.

Cs (0.003) and n(0.5) in line 2 describe the flow if the fan is off. Rhol (1.2) is the air
density at the intake.

&-FA fan

"UG54.12



#thelast lineis alwaysthefilter line

1. Prefix and Name

@)

Description

[

*FA1 Fanl

2. #Flag:

1 = Polynomia input provided by user
2= Polynomial input calculated by interface from data pairs
3= Polynomia input calculated by COMIS from data pairs

Flag Exp Polynom. Rhol Nfl Cs Expn
Q] Q] (kg/m3) [rpml] [kg/s@1Pd] [
3 3 1.2 1 0.003
0.5
3. Pmin Pmax Slope Intercept
(Pa) (Pa) (m3/s/Pa) (m3/s)
0 20 0.1 9
4, CcoO C1 Cc2 C3 c4 C5
(m3/s) [m3/s/Pa) [./Pa2] [../Pa3] [../Pad] [../Pa5]
d
5. Fan Curve: Pressure Rise vs. Flow Rate, maximum 4 Lines
DataPairs: minimum 3 Pairs, maximum 12 Pairs
(Pa) (m3/s) (Pa) (m3/s) (Pa) (m3/s)
33 6 59 4 75
80 0
9. Filter 1 Filter 2 Filter 3 Filter 4 Filter 5
Q] [ [ [ [
d
Defaults
1 5 1.2 1 0.5E-2 0.560
0 200 0.5E-3 0.1
0.1 -0.2E-3 -0.15E-5 0 0
0 0 0 0 0

A fan schedule is defined in the &-SCH-FAN® section. This provides the ability to vary
the fan speed factor. If the fan speed in the curve above is 1000 rpm, then the values in the
schedule will be 1400 (1.4*1000), 900 and 1400 rpm. The calculations of the new curve
will be made according to the fan laws. The schedule name is FA1S and the input must

start with a ™.

&-SCH-FAN schedules

8U.G554
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Schedule* Name
Q]

Time

Q)

Fan Speed Factor
()

*FA1S

1997jan02_06:00:00
1997jan02_18:00:00
1997jan03_06:00:00

14
0.9
14

To see the fan performance we connect the fan with two different constant pressure zones,
OPa and 33Pain case number one, and between OPa and 60Pa in case number two. Thisis
defined in the &-NET-LINKS section. The fan schedule (FALS) here is only attached to

link number 1(L1).
&-NET-LINKS
Link Type ZonelD Height Own Factor/ 3Dflow Schedule Name
Height Actual or (5 Char.)
RPM/ T-Junct. Ref. Link
1D Name From To From To Factor Vaue Press No Angle
) ) () () [m] [m] [ [ [Pl [ [deg]
L1 FA1 OPa  33Pa d d d 1 FA1S
L2 FA1 OPa  60Pa

Since we are now dealing with a ssmulation that varies over time, COMIS must know the
start and stop time of the simulation. This is defined in the &-PR-SIMUIation options’
section. In this example the simulation will start one hour before the schedule starts. the

word “VENT” must be entered in the input (using the ventilation model).

&-PR-SIMUIlation options

Simulation Option Keywords: One keyword per line

Keywords may be preceded by “NO”

VENT:ilation
CONC:entrations

SCHED:time <time>
START:time

POL :lutant

INPUT echo
DEFAULT echo
SET echo

UNIT

HEAT:flows

VENT

START 1997jan02_05:00:00
STOP 1997jan06_06:00:00

Output

THE OQUTPUT STARTS HERE!!

khkkhkkhkkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhkhhhhkhkhhkhkhkhkhhkhkhkhkhkkkkhkkkkkkkkkkk****x*%

Input file:
ex3.cif
At time =

‘U.G5.22

1997j an02_05: 00: 00 Thur sday

, interval

11

3600 seconds




O iterations with Solver= 5

Ventil ati on out put

Zone- 1 D pressure total fl ow i mbal ance
Pa kg/s kg/ s
i nk from to Tlink Dp-link fml f ma2
nr name type typ nane typ name C Pa kgl s kg/'s
1L FAL sp OPa sp 33Pa 20. -3.3E+01 6.029E+00 0. E+00
2 L2 FAL sp OPa sp 60Pa 20. -6. E+01 3. 937E+00 0. E+00

khkkhkkhkkhhkhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhkhkhhhkhhkhhkhhkhkhhkhhkhkkhkhkhkhkhkkhkkkkkk,kkkkkkk*x***x*%

Input file:
ex3.cif
At time = 1997jan02_06: 00: 00 Thursday , interval = 43200 seconds

O iterations with Solver= 5

Ventil ati on out put

Zone- 1D pressure total fl ow i mbal ance
Pa kg/ s kg/'s
i nk from to Tlink Dp-link fml f ma2
nr name type typ nane typ name C Pa kgl s kg/ s
1L FAL sp OPa sp 33Pa 20. -3.3E+01 1.012E+01 0. E+00
2 L2 FAL sp OPa sp 60Pa 20. -6.E+01  3.937E+00 0. E+00

khkkhkkhkkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhkhkhkhkhhhhhhhkhhkhhkhkhkhhkkhkhkkhkhhhkhkkkkkkkkkkk****x*%

Input file:
ex3.cif
At time = 1997jan02_18:00: 00 Thursday , interval = 43200 seconds

O iterations with Solver= 5

Ventil ati on out put

Zone- 1 D pressure total fl ow i mbal ance
Pa kg/ s kg/s
i nk from to Tlink Dp-link fml f m2
nr name type typ nane typ name C Pa kgl s kg/'s
1L FAL sp OPa sp 33Pa 20. -3.3E+01  4.918E+00 0. E+00
2 L2 FAL sp OPa sp 60Pa 20. -6. E+01 3. 937E+00 0. E+00

khkkhkkhkkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhkhkhkhkhhhhhkhkhkhhhhkhkhkhkhkkhkhkhkhhkhkhkkkkkkkk*kkk****x*%

Input file:
ex3.cif
At time = 1997j an03_06: 00: 00 Friday , interval = 43200 seconds

O iterations with Solver= 5

Ventil ati on out put

12



2 L2

khkkhkkhkkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhkhkkhhkhhkhhhkhhhkhkhkhkhkhkhkkhkhkhhkhkhkhkkkkkkkkkkk****x*%

Since no scheduleis attached to L2, the output for this link is the same for each time step.
When comparing the results with the factor/actual equal to 1.0, the actual fan curve shows
that the calculated values are very close to those given by the fan curve. Note that the

pressure total fl ow

Pa kgl s
from to Tl i nk
typ nane typ nane C
sp OPa sp 33Pa 20.
sp OPa sp 60Pa 20.

output isin m*s and not in kg/s

4.4 Example 4: Network with passive stack™ and connections to the outside
The passive stack is alink from a zone in a building to the outside (outlet at the roof). An
external node must be connected to a fagade, which will provide Cp values for wind

i mbal ance
kg/'s
Dp-1i nk fml f ma2
Pa kgl s kg/s
-3.3E+01 1. 012E+01 0. E+00
-6. E+01 3. 937E+00 0. E+00

pressures.
Example:
External 1+r/— Cowl
node 2 =
Tou=-10°C )((;_2_'00 ;
Wind v=4 nvs, ="
90° and 180°
Passive stack
L=0.8 m, W=0.8
H=10 m
ig’:ﬁsl 1 =0.05
Crack 1
External | > Facade | "
node 1 element > n=06
Cs=0.4
Grille
: A=0.36 m?
Outside Wind data
condition (Cp values)

First we define the passive stack under the key word &-PS.

&-PS

Passive Stack and a Cowl to be nounted frominside to outside

1]

()

I I
| | Prefix + name |
I I

|

Descri ption

[-]

| 2. I I I I I I I
| __|Area | duct | duct | duct | duct fr. | cow | cow |
|of grille | dianmeter | dianeter | length | Lanmbda zeta | Cp |
I (n2) | (m | (M | (m | [-] | [-] | [-] I
I | | | | | | |
|3.|Filter 1 |Filter 2 |Filter 3 |Filter 4 |Filter 5 |

1 () I [-] I [-] I [-] I [-] I

°U.G54.133
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*PSsq squar ed duct

0.36 0.8 0.8 10 0.05 2 -0.3
0
Defaults
0.01 0.02 0.02 5 0.05 25 -0.35

0
The crack is defined as shown in example no 1.

&-CR CRACK 6

*CR1 out door

0.4 0.6 1 d d
0

The zone is specified as shown in earlier examples.

&-NET-Z0ONes 18

1 one 20 0 60 d

The two external nodes are specified and connected to the fagade elements in the &-NET-
EXT™ section.

&-NET-EXTernal node data 21 --- OPTI ONAL DATASECTI ON - --
| Ext ernal Node No | Facade El em No | Qutside Conc Factor
| (-) | (-) [ [-] |
| [ [ [
exnl 1 0
exn2 2 0

The input of the Cp values for the facade elements is provided in the &-CP-VALUes"
section and the reference height in the &-CP-BUILding™ section.

&-CP-BUILdINg reference height for Cp data 32 - OPTI ONAL DATASECTI ON - --

| Height |
[ (m |

1
15

Defaults
10

&-CP-VALUes 33 --- OPTI ONAL DATASECTION ---

| 1. | Dat aset Nane |
|

cp

| 2. | Facade | Wnd Direction (first line)

| __|Elemno.| Cp Val ues (second and follow ng |ines) |
> () | (deg) |[deg] |[deg] |[deg] |[deg] |[deg] |[deg] |[deg] |[deg] |
1U.G5434
?U.G5.6.2
BU.G56.1

14



I I I I I I
* 0.0 90.0 180.0 270.0

1 -0. 4 0.5 -0.4 -0.35
2 0 0 0 0
Defaults
0 0 0 0
0 0 0 0

The first line starting with a“*” provides the wind directions. The following lines provide
the pressure distribution for each fagcade element at the given wind directions. The input of
zeros in the line for fagade element 2 will give the cowl an actua value of —0.3 in every
wind direction (see input of Passive Stack).

The connections between outside and the internal zone viathe crack as well as the internal
zone and outside via the passive stack are defined in the &-NET-LINks" section.

&-NET-LINks 22
| Li nk| Type | Zone 1D | Height | Hei ght | Act. | 3Dfl ow| Schedul e Nane(5char.) |
I I I I | or | I
| | | | | | | | | | T-Junct. Ref.Link |
| No | Nane | Froml To | From | To | Factor|Val. |Press | No | Angl e |
[C-) 1(-) [¢-) 1) (Im |fd | [-1 ([-1 | [Pal | [-1 | [deg] |
I | | | | | | | | | | |
L1 CR1 -exnl 1 0.5 0.5 d d d
L2 PSsq 1 -exn2 0 10 d d d

The wind input is from a weather (meteo) station and might be applied to a building at a
different height above sea level and with a different surrounding than the weather station.
To make this transformation possible, the data of the weather station’s height, wind
velocity profile (alpha) at the weather station, building location, the surroundings and the
velocity profile of the building location must be provided to the program. As shown in the
picture of this problem the building angle north to the x-axis is zero degrees. Here is an
example where alpha at the weather station is 0.14 and alpha at the building is 0.4:

&-ENV-BUII di ng*® rel ated paranmeters 34 --- OPTI ONAL DATASECTI ON - - -
|1.] Altitude| Angle Building | Geogr aphi ¢ Position |
| | I I I
| | North to-X-Axis |Latitude +=N | Longitude +=F|
I (m I (deg) I [deg] -=S I [ deg] -=V\|I
600 0 55. 717 12. 567
Defaults
0 0 43 0
&-ENV-WINd*® and meteo rel ated parameters 35 --- OPTI ONAL DATASECTION ---
| 1. | Ref. Hei ght | Altitude | Wnd Velocity |
“U.G5442
®U.G5.7.1
*U.G5.7.2

15



| __|for Wnd Speed | Meteo Station | Profile Exponent |

I (m I (m I () I
10 800 0. 14
Defaults
10 0 0.14
|2.] Wnd | | W nd |
| __| Direction|Plan Area | Vel ocity Profile| Surrounding |
| Angl e | Density | Exponent | Bui | di ngs Hei ght |
I (deg) I () I () I (m I
0 d 0.4 d
90 d 0.4 d
180 d 0.4 d
270 d 0.4 d
Defaults
0 0 0.14 0

The default values are used for “Plan Area Density” and “Surrounding Buildings Height”
since the Cp vaue input is given and the program is not supposed to calculate the Cp
values. The wind velocity exponent depends on the surroundings. The program calculates
the wind speed at 60 m (860 m above sea level), assumes that the speed is the same 60 m
above the building ground and then corrects the speed to 15 m because this is the
reference level given in the input.

The Wind Velocity Profile Exponent can be given as either al pha or z0; in this case the
input isgiven asal pha and defined under the &-PR-UNITS heading.

&-PR-UNITSY

| Unit Conversion Definitions |

| Nane | I'nput |  CQutput |
I | | |
I NPUT
profile al pha

To simulate the flow in the passive stack during changing weather conditions a schedule
(*METeo) for weather datais provided.

&-SCH-METeo!® data 36 --- OPTI ONAL DATASECTI ON - --

| 1. | Dat aset Nane |
|

*METeo

| 2. | Time | W nd | Tenper at ure| Hum dity| Baronetri c|
| | | | | | Pressure |
| | Speed |Direction| | | Absol ute |
I (-) | (' sec) [(deg) | (0Q) | [gr/kg] |[kPa] I
U.G5211

¥U.G573
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1997j an01_00: 00: 00 0 0 20 d d
1997} an02_00: 00: 00 2 0 -10 d d
1997} an03_00: 00: 00 4 90 -10 d d
Defaults
Jan01_ 0 0 20 0 101.325

Under &-PR-SIMU the program is told to start the simulation at 010197 (January 1,
1997), stop at 010297 (January 2, 1997), to start processing the schedule(s) at 010197
and to print out the ventilation results.

&-PR-SIMUI ati on options 3

Qut put Option Keywords: One keyword per line |
Keywords may be preceded by NO |
|

I

|

| VENT:ilation POL: ut ant HEAT: f | ow |
| CONC: entrations |
| I NPUT echo |
| DEFAULT echo |
| UNIT |
| SCHED: time<ti me> |
| START: tine<tine>[ CONT| REUSE] STOP: ti me<ti ne>[ KEEP] |
I I

VENT

SCHED 1997j an01_00: 00: 00
START 1997j an01_00: 00: 00
STOP 1997j an03_00: 00: 00

Output

khkkhkhkkhkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhkhkhkhhhhhhkhhkhhkhkhkhkkhkhkhkhkhkhkhkhkkkkkk*kkkkkk*k***x*%

Input file:default.cif

Model nane:

Ex 4 Passive stack, external nodes and w nd

At time = 1997jan01_00: 00: 00 Wednesday , interval = 86400 seconds

O iterations with Sol ver= 5

Ventil ati on out put

Zone- 1D pressure total fl ow i mbal ance
Pa kg/ s kg/s
1 0. 000 3. 251E- 07 - 6. 502E- 07
i nk from to Tlink Dp-link fml f ma2
nr name type typ nane typ name C Pa kgl s kg/'s
111 CRt ex exnl zn 1 20. 0. E+00* 0. E+00 0. E+00
2 L2 PSsq zn 1 ex exn2 20. 3.31E-12 # 6.502E-07 0. E+00

50. 0% ( 1) of the ( 2) links has Lami nar flow, |ndicated with Dp*
Links indicated with 'Dp # neans:
The stack pressure of this link is an interpolation between
the stack pressure when the flowis positive and the val ue when
it is negative. This interpolation is necessary to prevent
conver gence probl ens.

*kkkk*k ERRmS IN INPLJT DATA kkkkkkkkhkkhkkkkk*

***CER*** SEVERE * k%
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Met eo Barometric pressure=101. 325kPa.
Val ue is nore than 10kPa above expected 91. 320877kPa !

khkkhkkhkhkhkhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhkhhhkhkhkhkhkhkhkhkhkkhkkhkhkkhkhhhkkhkkkkhkk,kkkkk****x*%

Input file:default.cif

Model nane:

Ex 4 Passive stack, external nodes and w nd

At time = 1997jan02_00: 00: 00 Thursday , interval = 86400 seconds

5 iterations with Sol ver= 5

Ventil ati on out put

Zone- 1D pressure total fl ow i mbal ance
Pa kg/ s kgl s
1 -4.203 0. 6939 -2.822E- 05
i nk from to Tlink Dp-link fmal f ma2
nr name type typ nane typ name C Pa kg/ s kg/ s
111 CRt ex exnl zn 1 5. 2.34E+00 6.939E-01 0. E+00
2 L2 PSsq zn 1 ex exn2 20. 4.05E+00 # 6.94E-01 0. E+00

Links indicated with 'Dp # neans:

The stack pressure of this link is an interpolation between
the stack pressure when the flowis positive and the val ue when
it is negative. This interpolation is necessary to prevent
conver gence probl ens.

***CER*** SEVERE * k %k

Met eo Baronetric pressure=101. 325kPa.

Val ue is nore than 10kPa above expected 91. 320877kPa !

khkkhkkhkkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhkhkhhhhhhkhkhhhkhkhkhkhkkhhhkhhkhkhkkkkkkkkkkk*k***x*%

Input file:default.cif

Model nane:

Ex 4 Passive stack, external nodes and w nd

At time = 1997j an03_00: 00: 00 Friday , interval = 0 seconds

6 iterations with Sol ver= 5

Ventil ati on out put

Zone- 1D pressure total fl ow i mbal ance
Pa kg/'s kgl s
1 -0.096 1.126 -9. 65E- 05
i nk from to Tlink Dp-link fml f ma2
nr name type typ nane typ name C Pa kg/'s kg/'s
111 CRt ex exnl zn 1 5. 5.25E+00 1.126E+00 0. E+00
2 L2 PSsq zn 1 ex exn2 20. 1.02E+01 # 1.126E+00 0. E+00

Links indicated with 'Dp # neans:

The stack pressure of this link is an interpolation between
the stack pressure when the flowis positive and the val ue when
it is negative. This interpolation is necessary to prevent
conver gence probl ens.

The output gives a warning about the barometric pressure because the building is located
600 m above sea level. The pressure used was the default value (101.325). Of course the
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flow is zero on 010197 because there are no driving forces (no wind and no temperature
difference). The flow on 010397 is higher than the flow on 010297 because the wind is
now creating a positive pressure at the crack (external node 1).

4.5 Example 5: Network with windows/doors™, schedules and zone layers®

The object of this example is to show the input for an interna door, zone layers, and the
use of zone temperature and door opening schedules.

Example:

Crack 1 Zonel Zone 2 Crack 2
n=0.5 P T=f(H) Door 1 T=f(t) H» n=0.5
Cs=0.00759 2.6/5/5 2.6/5/5 Cs=0.0759

Door 1 is 0.914 m wide and 2.13 m high. The flow through the closed door has been
measured as 100 I/s at 75 Pa (20°C) and the power law exponent is 0.55. The Cs input to
COMISisin kg/s@1Pa and per crack length.

Input Cs = 0.1* 1.2/75%%° * 1/(2*0.914+2*2.13) = 0.001834 kg/s@1Pa

The Cd values are a function of the height of the door and the height of the room (internal
doors). By giving the input for Cd the value 0.0 the program will calculate the Cd values.
A minimum of two opening fractions must be provided to make an interpolation between
the fractions possible. The only cracks are those around the door, so the input at Lextra
will be zero. The Large Vertical Opening (LVO) type is rectangular, or type 1. The door
input is provided in the &-WI section.

&-WI W ndow / Door 14

1. I I
| Prefix + nane | Descri ption |

() I [-] I

*W1 door between one and two

|2.]Cosed: Cs | Expn | LVO Type | Lwmax | Lhmax | Type 1: |
| | | | 1=rectang | | | Lextra |
| | | 2=horiz. | | | Type 2: |
| | |piv. axis | | | Axi shei ght |
I (kg/ s@Pa) I(-) I(-) I(m) I(m) I[rﬂ I
0.001834 0. 55 1 0.914 2.13 0
Defaults
0.1E-3 0.7 1 1 1 0
| 3. ] Openi ng | CD | Wdth | Hei ght | Start Hei ght|
| __|Fraction | Fact or | Fact or | Fact or | |
() [[-] | [-] | [-] | [-] I
I | | | | |
0 0 0 1 0
1 0 1 1 0
Defaults
0 0 1 1 0
¥U.G54.15
©y.G5432
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Fil Filter 4 Fil

Fil t [
[-] I

er 3

t I
[-] I
[

er 2

|4. |Filter 1 t |
[-] I
|

|
I () |
I) |
In the &-SCH-WIN?! section a schedule can be specified, providing the opening factor of
the door at a certain time. Example: Let the door be closed when the simulation starts on
010197, open the door 10% (9°C) at 010297 and 90% on 010397. In the &-NET-LINks
section the input for actua value will be zero, so the door is closed when the simulation

starts.

ter 5 |
[-] I

&-SCH-WINdow schedul es 25 --- OPTI ONAL DATASECTION ---
| Schedul e | Ti me | Opening Fraction |
| *Name [ [ [
I (-) I (-) I (-) I
*door 1 1997j an02_00: 00: 00 0.1

1997j an03_00: 00: 00 0.9
The name of the schedule (doorl) will be connected to the link at the & -NET-LINKs section

The crack input is similar to earlier examples.

&-CR CRACK 6
*CR1 Crack one
0. 00759 0.5 1 d d

0

*CR2 Crack two

0. 0759 0.5 1 d d
0

The input of the two zones is similar to that of earlier examples, but this time a zone
temperature gradient will be connected to zone 1 and a temperature schedule will be
connected to zone 2. The H D/ W(height/depth/width) values must be provided for both
zones, because the program is asked to calculate the Cd values for the door between the
zones. The name of the temperature schedule (t enp2) for zone 2 is given here.

&-NET-Z0Nes 18
| Zone| Nane | Temp | Ref . | Vol | Abs. | Schedul e |
| 1D | | Height |[nB] | Hum | Nane |
I I I I HDwW I I I
| ()1 [-] | [oQ | [mM [[mmn lgrikgl | [T./7H.] |
I I | | | | | |
1 one 10 0 2.6/5/5 d
2 t wo 20 0 2.6/5/5 d tenp2

The temperature given for zone 1 (10°C) is at floor level. The gradient is 2.5°C per meter
the first meter and 1°C per meter for the following 1.6 meters. The zone layer input is
made under &-NET-ZL.

&-NET-ZL zone-I ayers 19 --- OPTI ONAL DATASECTI ON ---
Zone Start Tenp Hum | Poll. |Volune | Source |Sink
*ID Hei ght Grad Gad | Gad |Fract. |Fract. |Fract.

ctor | Factor | | |
-1 I [-] I [-] I [-] I [-]
*1 0 2.5 d 0 0. 385 d d

T
—Q

21U.G553
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1 1 d 0 0. 615 d d

Defaults
- 0 0 0 0 0 0 0

Let's change the temperature in zone 2 from 20°C to 15°C at 010397. Thisisimplemented
in the &-SCH-TEM? section.

&-SCH-TEMper at ure schedul es 27 --- OPTI ONAL DATASECTI ON ---
| Schedul e | Ti me | Tenp |

| *Narre I I I

I (-) I (-) I (0C) I

*tenp2 1997j an03_00: 00: 00 15

In the &-NET-LINKks section the zones and the constant pressures are connected and the
door schedule (door 1) is attached to the link between zone 1 and 2. The door is closed
(act ual val ue =0) at the door link.

The &-NET-LINks section will ook like this.

&-NET-LINks 22

| Li nk| Type | Zone 1D | Height | Hei ght | Act. | 3Dfl ow| Schedul e Nane(5char.) |
I I I I I | or | I
| | | | | | | | | | T-Junct. Ref.Link |
| No | Nane | Froml To | From | To | Factor|Val. |Press | No | Angl e |
[C-) 1(-) [¢-) 1) (Im fd | -1 ([-1 | [Pal | [-1 | [deg] |
I | | | | | | | | | | |

L1 CRL OPa 1 1 1 1 1 0

L2 wi 1 2 0 0 1 0 0 door 1

L3 CR2 2 -10Pa 1 1 1 1 0
The simulation and schedule time is specified as in example 4.
&-PR-SIMUI ati on options 3
VENT
SCHED 1997j an01_00: 00: 00
START 1997j an01_00: 00: 00
STOP 1997j an03_00: 00: 00
Output
THE QUTPUT STARTS HERE! !
khkkhkkhkkhhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhkhkhkhhkhhhhhhkhkhkhkkhhhkhkkhkkhkkhkkhkkhkhkhkkkkkkkkkkk****x*%
Input file:default.cif
Model nane:
Ex 5, windows and doors with sched.
At time = 1997jan01_00: 00: 00 Wednesday , interval = 86400 seconds

5 iterations with Sol ver= 5

Ventil ati on out put

Zone- 1D pressure total fl ow i mbal ance

Pa kg/'s kg/'s

2U.G555
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1 -6. 625 0. 02019 -1.142E- 10

2 -9.929 0. 02019 1. 078E- 07
i nk from to Tlink Dp-link fmal f ma2
nr name type typ nane typ name C Pa kg/'s kgl s
111 CRt sp OPa zn 1 16.25 6.99E+00 2. 019E-02 0. E+00
2 L2 W1 zn 1 zn 2 10. 3.3E+00 2. 019E-02 0. E+00
3 L3 CRrR zn 2 sp -10Pa 20. 7.08E-02 2.019E-02 0. E+00

khkkhkkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhkhhhhhhkhhhhkhkhkhkhkhhkhkhhkhkhkhhhkkkkkkkkkk*kkk****x*%

Input file:default.cif

Mbdel nane:

Ex 5, windows and doors with sched.

At time = 1997jan02_00: 00: 00 Thursday , interval = 86400 seconds

8 iterations with Sol ver= 5

Ventil ati on out put

Zone- 1D pressure total fl ow i mbal ance
Pa kg/'s kg/'s
1 -9.423 0. 0239 3.012E- 11
2 -9.901 0. 0239 9. 132E- 09
i nk from to Tlink Dp-link fml f ma2
nr name type typ nane typ name C Pa kgl s kg/ s
111 CRt sp OPa zn 1 16.25 9. 79E+00 2. 39E- 02 0. E+00
2 L2 W1 zn 1 zn 2 12.72 4.78E-01 2. 39E- 02 0. E+00
3 L3 CRrR zn 2 sp -10Pa 20. 9.91E-02 2. 39E- 02 0. E+00

khkkhkkhkkhkhkhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhkhhhhkhhhhkhkkhkhkhkhkhkhkkhkhkhkhhhkkhkkkkkkkkkkk****x*%

Input file:default.cif

Mbdel nane:

Ex 5, windows and doors with sched.

At time = 1997j an03_00: 00: 00 Friday , interval = 0 seconds

8 iterations with Sol ver= 5

Ventil ati on out put

Zone- 1D pressure total fl ow i mbal ance
Pa kg/'s kg/'s
1 -9.532 0. 02403 7.59E- 10
2 -9.696 0. 02403 1.107E- 08
i nk from to Tlink Dp-link fml f ma2
nr name type typ nane typ name C Pa kg/'s kg/'s
111 CRt sp OPa zn 1 16.25 9.9E+00 2. 403E-02 0. E+00
2 L2 W1 zn 1 zn 2 12.27 1.64E-01  2.403E-02 0. E+00
3 L3 CRrR zn 2 sp -10Pa 17.5 9.94E-02  2.403E-02 0. E+00

COM S finished. 3 tinmesteps. There are no errors.
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4.6 Example 6: Network with sink, source, filter and occupants
To illustrate to use of the pollutant model the following ssimple model with two zones
connected to each other and to the outside by constant pressure nodes is shown:

Zonel Zonel VR
~
OPa CRACK 1 H=2.6 m H=2.2m CR1 |-40Pa
=05 M aw=sm [PLREY Cwmam [
— | ce=nnnaa = - =W=am ~—

L e - o
Pollutants (=CO, sources) 25%at
CO», O: alCR1

By using the filter input (which can be used at any type of link) at the Crack section the
concentration of pollutant number 2 (Os) will decrease by 25% every time the air passes a
link of the type“CR1".

Here follows the input for this part (without headers):

&-CR CRACK 6

*CR1 Crack one

0. 0066 0.5 1 d d
|3.|Filter 1 | Filter 2 | Filter 3| Filter 4| Filter 5 |
[ () I -1 | -1 | -1 | -1 |
I | | | | [

0 0.25

&-NET-Z0Nes 18

1 one 20 0 2.6/5/5 d

2 t wo 20 0 2.2/4/ 4 d S03
&-NET-LINks 22

L1 CRL OPa 1 1 1 1 1 0

L2 CR1 1 2 1 1 1 1 0

L3 CR1 2 -40Pa 1 1 1 1 0

In this case two pollutants will be used. The definition of these is at the
&-POL-DEScription® section.

&-POL-DEScription 37 --- OPTI ONAL DATASECTI ON ---
| No | Nane | Mol ar Mass |
I (-) I(-) I (9) I
1 [ee7] 44
2 (o] 48
Defaults
- pollutantx 28.6
BU.G57.41
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The starting concentrations, sinks and sources in the two zones are given under &-NET-
ZP*. The initial concentrations of CO, are the same as the outside air (0.0012 kg/kg).
There is neither a sink nor a source of CO, in the zones. The first input line refers to
pollutant number 1 and the second line to pollutant number 2. In zone 2 thereis a O; sink
(1.E-7 kg/s). The input unit for concentrations must be in kg/kg.

&-NET-ZP zone-pol I utants 20 --- OPTI ONAL DATASECTI ON ---
| Zone | Pol | ut ant |
I I [
| *ID | Initial | Sour ce | Sink |
| | Concentration | | |
I (-) I (kg/ kg) I [kg/s] I [kg/s] I
*1 0.0012 0. 000000 0. 000000
0. 000000 0. 000000 0. 000000
*2 0.0012 0. 000000 0. 000000
0. 000000 0. 000000 0. 0000001
Defaults
- No defaults

To change the Oz sink strength during the simulation, a sink schedule is written at the &-
SCH-SINK? section. By entering a 2.0 for Si nk Fact or , the strength will be doubled
at 02:00 o'clock. At 3:00 o' clock the sink is half of the start value at 01:00 o’clock. The
schedule name (SC3) must start with an “S” and be followed by the name of the pollutant.
To apply the schedule to a zone, the schedule name must also appear at the &-NET-ZON
section (see above where it is attached to zone 2).

&-SCH-SINk schedul es 29 --- OPTI ONAL DATASECTION ---
| Schedul e | Ti me | Sink Factor |
| *Name [ [
I (-) I (-) I (-) I
*SO8 1997j an01_02: 00: 00 2
1997j an01_03: 00: 00 0.5

The source schedule is similar to the sink schedule. The input is made under &-SCH-
SOUrce®. The only difference is that now the schedule name must start with a “Q’
instead of an“S”.

The input of the outside air pollutants (in this case the constant pressure zones) is made

under &-SCH-POL?. The schedule can be given any name, in this case the name is

out sai r . The five different pollutants’ concentrations are given after the date. At 01:00
» concentration will increase.

%U.G5433
BU.G557
%$U.G558
2U.G5743
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&-SCH-POL out door concentration data 38 --- OPTI ONAL DATASECTION ---

| 1. | DATASET NAME |
|

outsair
|2.] Tine | Pol lutant Concentration |
| | I I
| | Nol | No2 | No3 | No4 | No5 |
I () I (kg/ kg) I [kg/ kg] I [kg/ kg] I [kg/ kg] I [kg/ kg] I
1997j an01_00: 00: 00 0.0012 0. 00007 0 0 0
1997j an01_01: 00: 00 0.0013 0. 00007 0 0 0

The occupant description is provided in the & OCCUPAN? section. This is an example
of two different persons, one woman and one man. The second line (which must start with
&) tells the program to use the occupants as CO, sources. The possibility to use the
occupants as O, sinks also exists (just change CO2 to O2 or add Q2 at the same line after
the d). COMIS will calculate the default value for the occupants CO, source strength
from the occupant description. If the occupant is a crowd of people of both sexes the
word M X can be used for the Sex entry.

&-0CCUPANt description 39 --- OPTI ONAL DATASECTI ON ---
| No | Sex | Age | Hei ght | Mass | Activity|Cigarets | Nanme |
I(-) I(-) I(a) I (m I(kg) I (Wne) I [1/h] I I

1 MALE 27 1.87 85 70 2 John_S

& C2 d

2 VOMVAN 23 1.75 60 50 0 Mari a

& C2 d

Defaults
- MIX 20 1725 64.24 77 0 -

To simulate occupants entering or leaving a zone or changing activity, an occupant
schedule is used. When the ssimulation starts John Swill be in zone 1, a 01:00 John’s twin
brother enters zone 1 and Maria enters zone 2. An occupant schedule must start with
OCC. The input is made under &-SCH-OCC? and will look like this:

&-SCH-0CCupant schedul es 31 --- OPTI ONAL DATASECTI ON ---
| Schedul e | Ti me | Zone | Activity Level |
| * Narre | | 1D | Factor |
I (-) I (-) I (-) I (-) I
* OCC1 1997j an01_00: 00: 00 1 1
1997j an01_01: 00: 00 1 2
*OCC2 1997j an01_01: 00: 00 2 1

To change the output from kg/kg to ppm add a conversion directive at the &-PR-UNITS
section:

&-PR-UNITS
concent kg/ kg ppm

BU.G58
®U.G559
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The smulation and schedule time is specified as in previous examples and the words POL
and CONC are added to run the pollutant model and to show the concentrations in the
output.

&-PR-SIMUI ati on options 3
VENT

POL

CONC

DEFAULT

SCHED 1997 an01_00: 00: 00

START 1997j an01_00: 00: 00

STOP 1997j an01_03: 00: 00

Thisinput at the &-PR-OUTP* section will write the concentrations at different timesin
the zones to a .CSO file. C1 is concentration of pollutant 1, S means store each value
during simulation and 1,2 are the zones. The line “C1-T 1, 2" will give the mean
concentration values for pollutant 1 in zone 1 and 2.

il
0
o

R-OUTPut options

Output

THE OUTPUT STARTS HERE!!

khkkhkkhkkhkkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhhhhhkhhhkhkhkhkhkkhkhkkhkhkhkkhkkhkkkkkkk*kkkk*k****x*%

Input file:

ex6. cif

Model nane:

Ex 6, pollutants, occupants, schedul es

At time = 1997jan01_00: 00: 00 Wednesday , interval = 3600 seconds
NO pol trans ERRORS REPORTED

1 iterations with Solver= 5

Ventil ati on out put

Zone- 1D pressure total fl ow i mbal ance
Pa kg/ s kg/ s
1 -13.332 0. 0241 -4.209E- 11
2 -26. 664 0. 0241 0.
i nk from to Tlink Dp-link fml f ma2
nr name type typ nane typ name C Pa kg/'s kg/ s
111 CRt sp OPa zn 1 20. 1.33E+01 2. 41E- 02 0. E+00
2L2 CR1 zn 1 zn 2 20. 1.33E+01 2. 41E- 02 0. E+00
3 L3 CRL zn 2 sp -40Pa 20. 1.33E+01 2. 41E- 02 0. E+00

Pol l utant transport out put

Qut si de concentration ppm

0u.Gs23
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Ext Nr coz a3

convers. 6.58E+05 6. 03E+05
1997j an01_00: 00: 00 Wednesday Pol lutant Nr. 1(CO2)
Zone- | D Source Cccupant-Source NrCcc Sink Concentration
kg/'s kg/'s kg/ s ppm
1.00 1.00 1.00 0. 658E+06
1 0. 5. 62E- 06 1 o0 789.9
2 0. 0. 0 oO. 789.9
1997j an01_00: 00: 00 Wednesday Pol lutant Nr. 2(Q3)
Zone- | D Source Cccupant-Source NrCcc Sink Concentration
kg/s kg/ s kg/'s ppm
1.00 1.00 1.00 0. 603E+06
1 0. 0. 1 o0 0.
2 0. 0 0 1. E-07 0

khkkhkkhkkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhkhhhhhhhkhkhkhkhhkhkhkhkhkkhkhkkhkkkkkkkkkkk****x*%

Input file:

ex6.cif

Model nane:

Ex 6, pollutants, occupants, schedul es

At time = 1997jan01_01: 00: 00 Wednesday , interval = 3600 seconds
NO pol trans ERRORS REPORTED

1 iterations with Solver= 5

Ventil ation out put

Zone- 1D pressure total fl ow i mbal ance
Pa kgl s kg/'s
1 -13.332 0. 0241 -4.903E-11
2 -26.663 0. 0241 -8.621E- 12
i nk from to Tlink Dp-link fml f ma2
nr name type typ nane typ name C Pa kg/'s kg/'s
111 CRt sp OPa zn 1 20. 1.33E+01 2. 41E- 02 0. E+00
2L2 CR1 zn 1 zn 2 20. 1.33E+01 2. 41E- 02 0. E+00
3 L3 CRL zn 2 sp -40Pa 20. 1.33E+01 2. 41E- 02 0. E+00

Pol l utant transport out put

Qut si de concentration ppm
Ext Nr co2

convers. 6.58E+05 6. 03E+05
1997j an01_01: 00: 00 Wednesday Pol lutant Nr. 1(CQO2)
Zone- | D Source Cccupant-Source NrCcc Sink Concentration
kg/'s kgl s kg/s ppm
1.00 1.00 1.00 0. 658E+06
1 0. 1. 124E- 05 1 o0 891.4
2 0. 4. 014E- 06 1 o0 855.5
1997j an01_01: 00: 00 Wednesday Pollutant Nr. 2(Q3)
Zone- | D Source Cccupant-Source NrCcc Sink Concentration
kgl s kgl s kg/'s ppm
1.00 1.00 1.00 0. 603E+06
1 0. 0. 1 o0 20.91
2 0. 0 1 1. E-07 8. 006

khkkhkkhkkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhkhkhhkhkhhhhkhhkhhhkhkhkhhkhhkkhhkhkhkhkhkhhkkkkkkkkkkk*k*k**x*%

Input file:
ex6. cif
Model nane:
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Ex 6, pollutants, occupants, schedul es

At time = 1997jan01_02: 00: 00 Wednesday , interval = 3600 seconds
NO pol trans ERRORS REPORTED
1 iterations with Solver= 5
Ventil ati on out put
Zone- 1D pressure total fl ow i mbal ance
Pa kg/ s kg/ s
1 -13.332 0. 0241 -7.691E-11
2 -26. 663 0. 0241 5. 807E- 12
i nk from to Tlink Dp-link fml f ma2
nr name type typ nane typ name C Pa kg/'s kg/'s
11L1 CR1 sp OPa zn 1 20. 1.33E+01 2. 41E- 02 0. E+00
2 L2 CR1 zn 1 zn 2 20. 1.33E+01 2. 41E- 02 0. E+00
3 L3 CR1 zn 2 sp -40Pa 20. 1.33E+01 2. 41E- 02 0. E+00

Pol l utant transport out put

Qut si de concentration ppm
Ext Nr co2

convers. 6.58E+05 6. 03E+05
1997j an01_02: 00: 00 Wednesday Pol lutant Nr. 1(CQO2)
Zone- | D Source Cccupant-Source NrCcc Sink Concentration
kg/'s kg/'s kg/s ppm
1.00 1.00 1.00 0. 658E+06
1 0. 1. 124E- 05 1 o0 1027.
2 0. 4. 014E- 06 1 o0 1068.
1997j an01_02: 00: 00 Wednesday Pol lutant Nr. 2(QO3)
Zone- | D Source Cccupant-Source NrCcc Sink Concentration
kg/'s kg/'s kg/'s ppm
1.00 1.00 1.00 0. 603E+06
1 0. 0. 1 o0 28.02
2 0. 0 1 2. E-07 15. 89

khkkhkkhkhkhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhkhkhhkhkhhkhhkhhhkhhhkhkhkhkhkkhkhkkhkhhhkhkkkkkkkkkkk***x*x*%

Input file:

ex6.cif

Model nane:

Ex 6, pollutants, occupants, schedul es

At time = 1997jan01_03: 00: 00 Wednesday , interval = 0 seconds
NO pol trans ERRORS REPORTED

1 iterations with Solver= 5

Ventil ati on out put

Zone- 1 D pressure total fl ow i mbal ance
Pa kg/s kg/'s
1 -13.332 0. 0241 -8.982E-11
2 -26.662 0. 0241 1.263E-11
i nk from to Tlink Dp-link fml
nr name type typ nane typ name C Pa kg/'s
111 CRt sp OPa zn 1 20. 1.33E+01 2. 41E- 02
2L2 CR1 zn 1 zn 2 20. 1.33E+01 2. 41E- 02



3 L3 CR1 zn 2 sp -40Pa 20. 1.33E+01

2. 41E-02

0. E+00

Pol l utant transport out put

Qut si de concentration ppm
Ext Nr co2 >3

convers. 6.58E+05 6. 03E+05
1997j an01_03: 00: 00 Wednesday Pol lutant Nr. 1(CQO2)
Zone- | D Source Cccupant-Source NrCcc Sink Concentration
kgl s kg/ s kg/'s ppm
1.00 1.00 1.00 0. 658E+06
1 0. 1. 124E- 05 1 o0 1074.
2 0. 4. 014E- 06 1 o0 1158.
1997j an01_03: 00: 00 Wednesday Pollutant Nr. 2(Q3)
Zone- | D Source Cccupant-Source NrCcc Sink Concentration
kg/'s kg/'s kg/'s ppm
1.00 1.00 1.00 0. 603E+06
1 0 0 1 o0 30. 44
2 0 0 1 5.E-08 17. 16

1997j an01_03: 00: 00 Wednesday Pol lutant Nr. 1(CO2)

Zone- | D Source Cccupant-Source NrCcc Sink Concentration
kg/s kg/s kg/s ppm
1.00 1.00 1.00 0. 658E+06
1 0. 1.124E- 05 1 o 1098.
2 0. 4. 014E- 06 1 o 1208.
1997j an01_03: 00: 00 Wednesday Pollutant Nr. 2(Q3)
Zone- | D Source Cccupant-Source NrCcc Sink Concentration
kg/'s kg/'s kg/'s ppm
1.00 1.00 1.00 0. 603E+06
1 0 0 1 o 31.69
2 0 0 1 5.E-08 22.52

khkkhkkhkkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhkhkhkhkhkhhhhhkhhkhkhhkhkhkhhkkhkhkkhkhhhkhkhkkkkkkkkkkk**k**x*%

Mean Val ues

KeyWor d Li / Zo- Nane Val ue Uni t
Cl-T 1 0. 950260E+0003  ppm
Cl-T 2 0. 965867E+0003  ppm
c2-T 1 0. 213840E+0002  ppm
c2-T 2 0. 108238E+0002  ppm
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